Summary: The effects of Ambilhar (niridazole or nitrothiazole) on the calcium, magnesium and phosphorus contents of various tissues of rabbits were studied. It results in a decrease in the calcium content of bones, liver and muscles. A similar depletion of the magnesium content of brain, blood, liver and muscles was observed. On the other hand, the urinary excretion of calcium and magnesium was increased. These facts indicate that the drug possibly chelates with these divalent cations. This is supported by the ultra violet spectra of the complexes prepared in vitro.
Introduction
Earlier studies on Ambilhar (niridazole or nitrothiazole) demonstrated its direct effect on body iron. Salah et al proved that the drug decreased serum as well as liver iron. At' the same time the drug increased urinary iron output. Later, Abdel Aziz et al (2) showed that the drug chelated body iron. The side effects of Ambilhar on the central nervous system (3) lead us to investigate its effects on some other body minerals. The earlier studies of Fitzgerald (4) arid Flink (5) showed that magnesium deficiency resulted in muscle tremor, twitching, convulsions and delirium. These symptoms were also observed in our hospital patients treated with Ambilhar for buiarziasis.
The aim of this study is to investigate the effects of Ambilhar on body calcium, magnesium and phosphorus.
Material and Methods
In vivo investigations Twenty normal rabbits of the domestic type found in the Middle East, with an average body weight of 1.5-2 kg, were used for our study. They were fed with ordinary fresh vegetables collected for animals in the college animal house. They were classified into two equal groups. Group A were used as the control and group B were treated with Ambilhar as an aqueous suspension administered by stomach tube. A daily dose of 200 mg for five consecutive days was given to each animal. The urine of each separate rabbit was collected daily in a metabolic cage. Urine samples were ashed and analysed quantitatively for their calcium, magnesium and phosphorus contents. At the end of treatment all animals were killed by bleeding. Samples of fresh blood from each animal were ashed and analysed for the above-mentioned minerals. A known weight of bone, muscle, brain and liver was obtained from each rabbit. These samples were dried at 105°C and then ashed in a muffle furnace at 500°C for 4 hours. The ash was used for the determination of these minerals by colorimetric methods after dissolving in 90 g/kg HC1. Calcium was measured by the chloranilic acid method described by Ferro & Ham (6) and Chiamori (7) . Magnesium was determined using the method of Neill &Neely (8) . the phosphorus content of the ash was measured by the Fiske & Subbarow method (9) .
In vitro investigations Samples of Ambilhar (200 mg each) were mixed with 50 mg calcium carbonate, or 50 mg magnesium carbonate respectively. The whole mixture was rendered alkaline by adding sodium carbonate solution (100 g/l) tiU pH 10-11. The final volume was adjusted by adding distilled water to 25 ml. The whole mixture was boiled on a water bath where a clear brown solution was obtained. The complexes formed ran as single spots on a thin layer chromatogram. The complexes formed contain organically bound calcium and magnesium respectively. The ultra violet spectra of these two complexes against Ambilhar were recorded. λΐηπι] ). This shows that the thiazole ring is mainly responsible for the suggested chelation.
Results Table 1 shows the effect of Ambilhar on the calcium, magnesium and phosphorus contents of various tissues in normal rabbits. The calcium concentration decreases in bones, liver and muscles with a concomitant increase in the contents of blood and urine. Similar results were obtained for the magnesium concentration of blood, liver and muscles, but the bone magnesium concentration was not significantly altered. On the other hand, the phosphorus concentration in blood and urine was significantly decreased.
The ultra violet spectra ( fig. 1 ) of Ambilhar complexes with calcium and magnesium show that the thiazole ring (absorption spectrum at 370 nm) was shifted to 410 nm. Table 1 demonstrates the effects of Ambilhar on body calcium, magnesium and phosphorus in normal rabbits. Bone calcium was decreased by administration of the drug, with a concomitant increase in its blood level and urinary output. It could be due to the accumulation of the Ambilhar-calcium complex in blood and its excretion in the urine. During metabolism the drug may mobilise calcium from the bones to the blood. Furthermore liver and muscle calcium levels were significantly decreased. This might be explained by the rapid detoxication of the drug in the liver by chelation with liver calcium.
Discussion
On the other hand blood magnesium showed a significant decrease, while bone magnesium was not affected. Urinary excretion of magnesium showed a significant increase, while brain and muscle magnesium contents showed a marked decrease after administration of the drug. These findings could explain the serious side effects of the drug on the nervous system, which were found in patients (3) . Again this could be explained by the chelating power of the drug with blood, liver and muscle magnesium. These facts are supported by the previous statement that Ambilhar is a strong iron chelating agent (2) . It is therefore suggested that Ambilhar ± standard deviation. @ significant at 5% level of probability. @@ significant at 1 % level of probability.
shows similar chelation behaviour with some divalent Finally the preperation of a complex containing Ambilcations in vivo, thus resulting in their depletion.
har with both calcium and magnesium in vitro may support the previous in vivo finding. The ultraviolet It is most probable that the decrease of phosphorus conspectra of the formed complexes show that chelation centration in blood and urine is secondary to the inwith calcium and magnesium occurs through the thiazole crease of the calcium level in these two fluids. ring of Ambilhar ( fig. 1 ).
